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Course 3, Chapter 12: Algebraic Fractions

In this activity, you will examine the meaning of algebraic fractions using equations, tables, and graphs. In addition to simplifying algebraic expressions, you will explore a certain quadratic function and two related linear functions.
Activity

Step 1  Open a new sketch. Use the File menu to open the Sketchpad folder on your computer or CD. From the Graph menu, select Show Grid. Use the Arrow Tool to select (1, 0) and select Hide Unit Point from the Display menu.
Step 2  From the Graph menu, select Plot New Function. To graph y = x, enter x and click OK. Use the Point Tool to mark a point on the line. Label the point A and select Hide Function Plot from the Display menu. Drag point A so that its coordinates are approximately (6, 6).
Step 3  Select point A. From the Measure menu, select Abscissa. The value that appears is the x-coordinate of point A. Repeat to find the Ordinate, or the y-coordinate. 
Step 4  Select point A. From the Transform menu, select Translate and click on Rectangular. Enter 1 in the upper box, enter –2 in the lower box and click Translate.  
Step 5  Label the image point as point B. Select the point and Label Point from the Display menu. Change the A' label to B. Find the abscissa and ordinate for point B. Label the origin as point O. 
Step 6  From the Measure menu, select Calculate. Click on the abscissa of point A and then enter +1 to compute x + 1. Enter –2 to compute x – 2. Calculate the product of the last two calculations, x + 1 and x – 2.
Step 7  Select point B and both axes. From the Construct menu, select Perpendicular Lines. Use the Point Tool to mark the points of intersection of the lines with each axis.  Hide the perpendicular lines. In order, select the vertices of the rectangle: the origin, the point on the x-axis, point B, and the point on the y-axis. From the Construct menu, select Quadrilateral Interior and, from the Measure menu, select Area.
Step 7  From the File menu, select Document Options. Duplicate page 1 twice so that there are a total of 3 pages. Be sure that the Show Page Tabs box is checked.  

Step 8  Return to page 1. Click on the abscissa of point A and the calculation                      (x + 1) • (x – 2). From the Graph menu, select Tabulate.
Step 9  Move to page 2. Calculate 
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. Click on the abscissa of point A and this calculation. From the Graph menu, select Tabulate.

Step 10  Move to page 3. Calculate 
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. Click on the abscissa of point A and this calculation. From the Graph menu, select Tabulate. 

Analyze the Results
1. Return to page 1. Drag point A, watching as its abscissa and ordinate change. What do you notice about the abscissa and the ordinate? 
2. Drag point A again while watching the following values: the abscissa of A, x + 1, 

x – 2, and the abscissa and ordinate of point B. Which values represent the dimensions of the rectangle? 
3. Drag point A once more while watching the values of the area of the rectangle and        the calculation (x + 1) • (x – 2). Be sure to drag point A into the third quadrant. How do the area and the calculation compare?
4. Drag point A to approximately (4, 4). Click on the table and, from the Graph menu, select Add Table Data. Click on the second data entry option. Change the first number to 25 and the second number to 0.25. Slowly drag point A into the third quadrant. Select the table and, from the Graph menu, select Plot Table Values. What does each x-coordinate represent? What does each y-coordinate represent?
5. From the Graph menu, select Plot New Function. To graph y = (x + 1) • (x – 2), enter  (x + 1)*(x – 2). How does the graph compare to the points from the table? At what points does the graph cross the x-axis? How are these related to (x + 1) • (x – 2)?  

6a. Suppose
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6b. Move to page 2. Follow the procedure in Question 4 to set up the table, drag point A, and plot table values. Describe the resulting graph. Write an equation that represents this graph. What is the relationship between the equation and the expression 
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7a. Suppose
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7b. Move to page 3. Follow the procedure in Question 4 to set up the table, drag point A, and plot table values. Describe the resulting graph. Write an equation that represents this graph. What is the relationship between the equation and the expression 
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8a. Select Document Options  from the File menu to create a blank page. Select Show Grid from the Graph menu. Plot the functions 
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. Where do the lines cross the parabola? How can you get these values from the equations?

8b. What happens when you substitute 2 into the expression 
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 ? What happens when you substitute –1 into the expression 
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8c. For what value of x is  
[image: image14.wmf](

x

+

1

)

(

x

-

2

)

x

-

2

= x + 1  not a true statement? For what value of x is 
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= x – 2  not a true statement?
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